Protein domains govern the intracellular distribution of mouse sperm AKAP4.
A-kinase anchor proteins (AKAPs) spatially restrict cAMP-dependent protein kinase by tethering it to various cellular structures. In the polarized sperm cell, various compartmentalized functions, such as motility generated by the flagellum, are modulated by cAMP-dependent protein kinase. This important regulatory enzyme is associated with AKAP4, the principal component of the fibrous sheath; AKAP4 is synthesized as a precursor, pro-AKAP4, which is cleaved into mature AKAP4 during fibrous sheath assembly. To define the domains responsible for the intracellular distribution and assembly of AKAP4 into a macromolecular complex, various AKAP4-green fluorescent protein (GFP) constructs were introduced into somatic cell lines. The presence of the pro domain, either alone or as part of pro-AKAP4, resulted in a diffuse cytoplasmic localization of the GFP fusion protein, suggesting that, the pro domain keeps the AKAP4 precursor unassembled in vivo until it is transported to the developing tail structure and incorporated into the fibrous sheath. When the mature AKAP4-GFP fusion protein was expressed, it localized in a punctate cytoplasmic pattern. Two domains critical for this punctate localization, T2a and T2b, are homologous to the T2-tethering domain of rat AKAP5 that is important for binding to the actin cytoskeleton in transfected HEK293 cells. In contrast to AKAP5, the distribution of AKAP4 was dependent on the microtubular cytoskeleton. The interaction of AKAP4 with the microtubular network provides evidence that the longitudinal columns of the fibrous sheath, which contain AKAP4, may interact directly with the outer microtubular doublets of the sperm axoneme.